(a) chemical mechanical polishing (CM j) the wafer reduce the Cu or Cu alloy 
layer at a first removal rate to a thickness of aboit 500A to about 3,000A; and 

(b) CMP the wafer to remove the Cu or 



Zu alloy layer at a second removal rate, 



less than the first removal rate, stopping on the llarrier layer. 

2. (Cancelled) The method according to claim 1, further comprising buffing to remove 
the bamer layer and form the dense array of Cu or c|i alloy features having a size of at least 
about 0.1 micron. 

3. (Cancelled) The method according to claim I , comprising: 
conducting step (a) at the first removal rate greiter than about 5,000A per minute; and 
conducting step (b) at the second removal ra|e of about 1,000A to about 3,000A per 

minute. 



4. (Cancelled) The method according to claim u , wherein: 
the interlayer dielectric comprises a silicon oxifle; and 
the barrier layer comprises tantalum (Ta) or tan alum nitride (TaN) 



5. (Cancelled) The method according to claim 
(b) at a selectivity of Cu:Ta greater than about 100. 



2, comprising conducting steps (a) and 



6. (Cancelled) The method according to claim 5, comprising conducting step (b) under 
conditions such that dishing within the dense array is nolgreater than about 300A. 

7. (Cancelled) The method according to claim f , comprising conducting steps (a) and 
(b) on a rotating or linear fixed abrasive polishing pad mounted on first and second platens, 
respectively, using an abrasive-free chemical agent. 

8. (Cancelled) The method according to claim 7,lcomprising controlling dishing in the 
dense array during steps (a) and (b) by rotating the first aid second platens, respectively, at less 
than about 60 rpm or linearly moving the first and seconl belts, respectively at less than about 



E:\APPM\3786\PTO\3786.RESPRESTOA.022301.DOC 



Page 2 



30 inches per second, to control the polishing pad or b dt temperature at no greater than about 
50°C. 



9. (Cancelled) The method according to claim 
and cleaning the polishing pads by removing debris and 



7, comprising CMP a plurality of wafers 
CMP by-products between each wafer. 



10. (Cancelled) The method according to claim |, comprising controlling the removal of 
polishing by-products during steps (a) and (b) by flowing the chemical agent across the wafer 
at a flow rate of at least about 300 milliliters per minute onto the- first platform. 

11. (Cancelled) The method according to claim 7, comprising recycling the chemical 
agent. 



12. (Cancelled) The method according to claim 
particles during steps (a) and (b) by controlling the ^ 



7, comprising controlling the removal of 
tatic etching rate up to about 150 A per 



minute by controlling the amount of inhibitor in the chemical agent. 

13. (Cancelled) The method according to claim 7, comprising flowing an inhibitor 
across the wafer surface after completing step (a) aqd prior to initiating step (b) to prevent 
undue static etching. 



14. (Cancelled) The method according to clairh 2, comprising flowing an inhibitor 
across the wafer surface after completing step (b) anq prior to initiating buffing to prevent 
static etching. 

15. (Cancelled) The method according to claim 2, (Comprising: 
controlling dishing in the dense array during stepsVa) and (b) by: 

conducting steps (a) and (b) on first and second platens, respectively, rotating at less 
than about 60 rpm or on linearly moving first and second belts at about 30 inches per second, to 
reduce the polishing pad temperature to no greater than about 50°C; 

controlling the removal of particles during steps (a) and (b) by: 
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flowing the chemical agent across the wafer surfaceyat a flow rate of at least about 300 
milliliters per minute and/or 

controlling the static etching rate to about 100 to af)out 150 A per minute by controlling 
the amount of inhibitor in the chemical agent; 

flowing an inhibitor across the wafer surface a^er completing step (a) and prior to 
initiating step (b) to prevent static etching; and 

flowing an inhibitor across the wafer surface aft^ completing step (b) to prevent static 
etching; and recirculating the chemical agent. 



16. (Cancelled) A computer-readable medium bearing instructions for planarizing a wafer 



surface, said wafer surface containing an interlayer di 
plurality of spaced apart openings; a barrier layer lining 



ilectric having an upper surface and a 
the opening and on the upper surface of 



the interlayer dielectric; and copper (Cu) or a Cu alloy f Uing the openings and on the interlayer 



dielectric, said instructions arranged, when executed b 
one or more processors to control a chemical mechanica 



(a) chemical mechanical polishing (CMP) the wafer to reduce the Cu or Cu alloy 



f one or more processors, to cause the 
system (CMP) to perform the steps of: 



layer at a first removal rate to a thickness of about 500A 
(b) CMP the wafer to remove the Cu or Cu a 
the first removal rate, stopping on the barrier layer. 



0 about 3, 000 A; and 
oy at a second removal rate, less than 



17. (Cancelled) The computer-readable medium o 
are further arranged for buffing to remove the barrier layer and form the dense array of Cu or 
Cu alloy features having a size of at least about 0.1 microq. 



claim 16, wherein said instructions 



18. (Cancelled) The computer-readable medium of claim 16, wherein, said instructions 
are arranged for: 

conducting step (a) at the first removal rate greater than about 5, 000 A per 
minute; and 

conducting step (b) at the second removal rate of| about 1,000 to about 3, 000 A per 

minute. 
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19. (Cancelled) The computer-readable mediu 
instructions are arranged for conducting steps (a) and 
about 100. 



iuii 



(b) at a selectivity of Cu:Ta greater than 



of method claim 17, wherein said 



20. (Cancelled) The computer-readable mediuAi 
are arranged for conducting step (b) under conditions 
is no greater than about 300 A. 



of claim 19, wherein said instructions 
such that dishing within the dense array 



21. (Cancelled) The computer-readable mediulm of claim 20, wherein said instructions 
are arranged for conducting steps (a) and (b) on a rot< iting or linear fixed abrasive polishing pad 
mounted on first and second platens, respectively, usi ig an abrasive-free chemical agent. 

22. (Cancelled) The computer-readable medium of claim 21, wherein said instructions 
are arranged for controlling dishing in the dense arre y during steps (a) and (b) by rotating the 
first and second platens, respectively, at less than about 60 rpm or linearly moving the first and 
second belts, respectively, at less than about 30 inchqs per second, to control the polishing pad 
or belt temperature at no greater than about 50°C. 

23. (Cancelled) The computer-readable mediuih of claim 21, wherein said instructions 
are arranged for CMP a plurality of wafers and clean^g the poUshing pads by removing debris 
and CMP by-products between each wafer. 

24. (Cancelled) The computer-readable mediurji of claim 21, wherein said instructions 
are arranged for controlling the removal of polishind by-products during steps (a) and (b) by 
flowing the chemical agent across the wafer at a floNy rate of at least about 300 milliliters per 
minute onto the first platform. 

25 (Cancelled) The computer-readable mediunji of claim 21, wherein said instructions 
are arranged for recycling the chemical agent. 
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26. (Cancelled) The computer-readable medium of 
are arranged for controlling the removal of particles during 
static etching rate up to about 150° per minute by contr 
chemical agent. 



27. (Cancelled) The computer-readable medium ol 
are arranged for flowing an inhibitor across the wafer surface 
to initiating step (b) to prevent undue static etching. 



claim 21, wherein said instructions 
steps (a) and (b) by controlling the 
)lling the amount of inhibitor in the 



claim 21, wherein said instructions 
after completing step (a) and prior 



28. (Cancelled) The computer-readable medium ofj claim 17, wherein said instructions 
are arranged for flowing an inhibitor across the wafer surface after completing step (b) and prior 
to initiating buffing to prevent static etching. 

29. (Cancelled) The computer-readable medium ol claim 17, wherein said instructions 
are arranged for: 

controlling dishing in the dense array during steps ( a) and (b) by: 

conducting steps (a) and (b) on first and second platens, respectively, rotating at less 

than about 60 rpm or on linearly moving the first and second belts about 30 inches per second, 

to reduce the polishing pad temperature to no greater than about 50°C; 
controlling the removal of particles during steps (a)land (b) by: 

flowing the chemical agent across the wafer surface) at a flow rate of at least about 300 
milliliters per minute and/or 

controlling the static etching rate to about 150 A peij minute by controlling the amount of 
inhibitor in the chemical agent; 

flowing an inhibitor across the wafer surface aftdjr completing step (a) and prior to 
initiating step (b) to prevent static etching; and 

flowing an inhibitor across the wafer surface after c|ompleting step (b) to prevent static 
etching; and 

recirculating the chemical agent. 



Please add new claims as follows: 
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30. (New) A Lthod of planarizing a substrate surface containing a copper or copper alloy 
layer disposed on a Diarrier layer comprising: 

(a) poUshL the substrate surface on a first platen to reduce a copper or copper alloy 

layer at a first removal rate; and 

(b) poUshingVe substrate on a second platen to remove the copper or copper aUoy layer 

at a second removal rate le^ than the first removal rate. 

31. (New) The method a\)rding to claim 30, further comprising removing the barrier layer on 
a third platen. 

32. (New) The method accordi)^ to claim 30, wherein the furst removal rate greater than about 
5,000 A per minute and the second Voval rate is between about 1000 A per minute and about 
3,000 A per minute. 



33. (New) The method according to 31, wherein the barrier layer comprises tantalum 
n \ (Ta) or tantalum nitride (TaN) and is disposed^n a dielectric material. 

34. (New) The method according to claim 30!Wherein poUshing at the second removal rate is 
performed at a selectivity of copper:barrier layer of |^ter than about 100: 1 . 

35. (New) The method according to claim 34, wherein poHshin ; at the second removal rate is 
performed under conditions such that dishing within the dense array L about 300 A or less. 

36. (New) The method according to claim 5^^^^^^" P^^'^"^ *^ '^"""^ '^"'''''^^ 
rates are performed on a rotating, stationary, or u\fixed abrasive polishing pad mounted on the 

first and second platens. 

37. (New) The method according to claim 36, whereitfW first and second platens are rotated 
during poUshing at the first and second removal rates at less i^about 60 rpm or first and second 
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belts disposed on thJ^ first and second platens are moved linearly at a rate of less than about 30 
inches per second. 

38. (New) The meth<^ according to claim 36, further comprising cleaning the polishing pads 
by removing debris and polkhing by-products between each substrate. 

39. (New) The method accVding to claim 36, further comprising recycling the chemical agent. 

40. (New) The method according to claim 36, wherein the chemical agent is delivered to the 
polishing pad or the substrate surfaces at a flow rate of about 300 milliliters per minute or more. 

41. (New) The method according to\;laim 36, wherein the static removal rate of the substrate 
surface is about 150 A per minute or less. 

42. (New) The method according to claim 36, fiirther comprising exposing the polishing pad or 
the substrate surface to an inhibitor after polishmg at the first removal rate and prior to initiating 
polishing at the second removal rate. 

43. (New) The method according to claim 31, furth^ comprising exposing the polishing pad or 
the substrate surface to an inhibitor after polishing at the second removal rate and prior to initiating 
removing the barrier layer. 

44. (New) The method according to claim 30, further comprikng: 
exposing the polishing pad or the substrate surface to an inhibitor after polishing at the first 

removal rate and prior to polishing at the second removal rate; 

exposing the polishing pad or the substrate surface to an inhibitor after poUshing at the 
second removal rate; and 

recirculating the chemical agent. 
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45. (New)\ A computer-readable medium bearing instructions for planarizing a substrate 
surface, the inspections arranged, when executed by one or more processors, to cause the one or 
more processors\p control a polishing system to perform the steps of: 

(a) polishink the substrate surface on a first platen to reduce a copper or copper alloy layer at 
a first removal rate; md 

(b) polishing th^ substrate on a second platen to remove the copper or copper alloy layer at a 
second removal rate, lessVhan the first removal rate. 

46. (New) The computer-readable medium of claim 45, wherein said instructions are further 
arranged for removing the barrier layer on a third platen. 

47. (New) The computer-re&dable medium of claim 45, wherein said instructions are 
arranged for conducting step (a) a\he first removal rate greater than about 5,0(X) A per minute; and 
conducting step (b) at the second renbval rate between about 1000 A per minute and about 3,000 A 
per minute. 

48. (New) The computer-readable m^iumof inethod claim 46, wherein said instructions are 
arranged for polishing at the second remova[ rate at a selectivity of copper:barrier layer of greater 
than about 100:1. 

49. (New) The computer-readable mediumXof claim 48, wherein said instructions are 
arranged for polishing at the second removal rate^inder conditions such that dishing within the 
dense array is about 300 A or less. 

50. (New) The computer-readable medium of clkim 45, wherein said instructions are 
arranged for polishing at the first and second removal ratesyon a rotating, stationary, or linear fixed 
abrasive polishing pad mounted on the first and second platen^ 



51. (New) The computer-readable medium of claim 50\ wherein said instructions are 
arranged for rotating the first and second platens during polishin^t the first and second removal 
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rates by at less thin about 60 rpm or first and second belts disposed on the first and second platens 
are moved linearlyW a rate of less than about 30 inches per second. 

52. (New) The computer-readable medium of claim 50, wherein said instructions are 
arranged for CMP a plVality of substrates and cleaning the polishing pads by removing debris 
and CMP by-products ^eWeen each substrate. 

53. (New) The compuler-readable medium of claim 50, wherein said instructions are 
arranged for delivering the ^emical agent to the polishing pad or the substrate surface at a flow 
rate of about 300 milliliters per^nute or more. 

54. (New) The computer-rea^ble medium of claim 50, wherein said instructions are 
arranged for recycling the chemical Effient. 

55. (New) The computer-readable Vedium of claim 50, wherein said instructions are 
arranged for controlling the removal of particles during poUshing at the first and second removal 
rates by controlUng the static etching rate uVof the substrate surface up to about 150 A per minute 
or less by controlling the amount of inhibitor m the chemicll a^ent. 

56. (New) The computer-readable mediuiri^f claimV40j,>^erem said mstructions are 
arranged for exposing the polishing pad or the subs^e surface to an inhibitor after polishing at the 
first removal rate and prior to initiating polishing at theWond removal rate. 

57. (New) The computer-readable medium of clafln 45, wherein said instructions are 
arranged for exposing the polishing pad or the substrate surf^ to an inhibitor after polishing at the 
second removal rate and prior to initiating removing die barrier layer. 



58. (New) The computer-readable medium of claim 45, wherel^ said instructions are further 
arranged for 

exposing the polishing pad or the substrate surface to an inhibito^yter polishing at the first 
removal rate and prior to polishing at the second removal rate; 
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